Molecular dynamic simulation alpha crystallin adsorption in bulk phase and at water vacuum interface by Mousavi, Fahimehsadat
  
MOLECULAR DYNAMIC SIMULATION ALPHA CRYSTALLIN 
ADSORPTION IN BULK PHASE AND AT WATER VACUUM INTERFACE 
FAHIMEHSADAT MOUSAVI 
A dissertation is submitted in partial fulfillment of the  
requirements for the award of the degree of  
Master of Science (Biotechnology) 
Faculty of Biosciences and Medical Engineering 
Universiti Teknologi Malaysia 
JUNE 2014 
iii 
 
 
 
 
 
 
 
APPRECIATION TO MY BELOVED FAMILY. 
 
 
 
 
 
iv 
 
ACKNOWLEDGEMENT 
In the name of God the merciful and the compassionate 
First of foremost, I would like to express my sincere gratitude and deepest 
appreciation to my supervisor, Dr. mohammed Abu Naser for his guidance and 
advice during this research. His patience and hard work have been beyond the call of 
duty. I would also like to thank all of my lecturers, tutors and bioinformatics 
laboratory staffs in UTM. 
Thank you all my friends and classmates in Malaysia for enjoyable social life 
in a wonderful country. Last but not least, I wish to express my gratitude to my 
parent and my husband for their support and encouragement. 
 
v 
 
ABSTRACT 
In both civilized and undeveloped countries Tuberculosis is a fundamental 
killer infective disease and can be considered as a threat among them. Furthermore, 
due to an increment of drug resistance and substantial level of TB occurrence in 
human immunodeficiency, virus-infected individuals. Tuberculosis disease is often 
the result of the bacteria sequestered inside lung macrophages being activated when 
the immune system of the infected individual is weakened. Bacterium can spend 
many years in a dormant state inside lung granulomas. Mycobacterium tuberculosis 
would have two small heat shock proteins: Acr1 and Acr2. Like all SHSPs, these two 
heat shock proteins share a domain of 90 amino acids called the α-crystallin domain 
and have divergent N- and C-terminal extensions. The α crystallin protein (sHSP)2 
family is ubiquitous throughout nature and carries out a general cellular protective 
role in preventing aggregation of denatured proteins and facilitating subsequent 
refolding by other chaperones. As for the Mycobacterium tuberculosis perspective, 
this function plays an ultimate role which must be able to survive an inhospitable 
environment while sequestered within phagosomes of alveolar macrophages. This 
study was actually considered exploration of the possibilities to immobilize the 
protein interaction with water vacuum interface. A clue of the possibility of 
immobilization the protein on the surface would be provided by predicting the 
conformation of the protein adopted on the surface.  Molecular dynamics (MD) 
simulation was carried out to study adsorbed conformation of α crystallin at the 
water vacuum interface. The preliminary results showed that there were some 
conformational changes of protein in water phase while the protein was not 
preferentially adsorbed on the surface at that particular orientation. As the result, 
there was no significant change of αcrystallin protein conformation. 
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ABSTRAK 
Tuberculosis adalah pembunuh asas bagi penyakit berjangkit dan boleh 
dianggap sebagai ancaman di negara-negara yang bertamadun dan mundur. Oleh itu, 
disebabkan oleh rintangan dadah tinggi dan tahap besar berlakunya TB bagi manusia 
yang mempunyai immunasi rendah; virus senang dijangkiti individu. Penyakit ini 
dijangkiti disebabkan oleh bakteria yang terdapat di dalam makrofaj paru-paru 
diaktifkan apabila sistem imun individu menjadi lemah . Bakteria boleh hidup untuk 
beberapa tahun dalam keadaan tidak aktif dalam granulomas paru-paru. 
Mycobacterium tuberculosis mempunyai dua jenis protein kejutan haba: Acr1 dan 
Acr2 . Seperti semua SHSPs , kedua-dua protein ini berkongsi domain 90 amino asid 
yang dikenali sebagai α - crystallin domain dan mempunyai sambungan dekat N- dan 
C- terminal. Protein α crystallin (SHSP )2 keluarga sentiasa terdapat di seluruh alam 
dan menjalankan peranan perlindungan sel umum dalam mencegah pengumpulan 
protein denatured dan memudahkan refolding berikutnya oleh chaperones lain. Bagi 
perspektif Mycobacterium tuberculosis, fungsi ini memainkan peranan penting; yang 
mesti berupaya untuk terus hidup dalam persekitaran yang ganas manakala 
diasingkan dalam phagosomes makrofaj alveolar. Kajian ini sebenarnya dijalankan 
untuk melumpuhkan interaksi protein dengan muka vakum air. Satu penunjuk 
tentang kemungkinan immobilization protein di permukaan akan dilakukan melalui 
pengubahan bentuk protein. Simulasi molekul dinamik (MD) telah dijalankan untuk 
mengkaji bentuk terjerap daripada α crystallin di muka vakum air. Kajian awal 
menunjukkan bahawa terdapat beberapa perubahan bagi pembentukan protein dalam 
fasa air manakala protein itu tidak terjerap pada permukaan orientasi yang tertentu. 
Oleh itu, tidak terdapat sebarang perubahan ketara bagi permukaan α crystalline 
protein dilakukan.. 
 
